extended follow-up of 10 patients who had been briefly described and followed up for a short time in a preliminary report 47 and includes an additional 10 patients.
Methods
Background Steroids After SCI. At the time this study was started there was enthusiasm in the literature for the beneficial effects of parenteral steroids following SCI in animals. 7, 14, 23, 33, 41, 45, 67 More recent human trials 18, 19, 22 fortified this notion. Other investigators 51, 52 did not agree or felt the evidence supporting use of steroids in SCI was weak. Steroid administration, nonetheless, was considered a treatment of choice for human cord injury and, at the time of our study, extending from 1977 through 1987, steroids were widely used. 83 The dosing regimen of dexamethasone used here was developed using information from earlier laboratory studies, 46, 66 which showed that its administration preserved intracellular potassium, reduced tissue damage, and was correlated with better neurological recovery. Based on previous laboratory studies, we administered steroids to our patients for 11 days with gradual tapering to cessation on the 18th day. 45 Cooling After SCI. There has been considerable interest in cooling the injured spinal cord to enhance recovery of neurological function. 56 Salutary effects of cooling the traumatized spinal cord in animals were shown by a number of early investigators. [4] [5] [6] 13, 15, 23, 31, 57, 60, 61, 75, 76, 84, 86 In a literature review, 43 we found that local spinal cord cooling had been used in 70 patients with a neurologically complete SCI at 11 centers by 1982. Combined steroid and hypothermia therapy was administered to 51% of patients. The rate of neurological improvement in some form was 54%, the ambulation rate was 14%, and the 1-year mortality rate was 13%.
We felt that spinal cord cooling could be beneficial in the treatment of the injured spinal cord but that the optimal cooling temperature might be lower than what is feasible through systemic hypothermia. We elected to use local hypothermia, allowing for more profound selective cooling of injured tissue while avoiding potential complications of deep general hypothermia. We opted for localized extradural cord hypothermia using equipment developed in collaboration with the National Research Council of Canada. 78 Prior to use in humans, we determined conditions for optimal cooling in the laboratory. In a study of delayed cooling, we showed that the best motor recovery occurred in dogs whose traumatized spinal cords were cooled for a duration of 4 hours instead of 1 hour or 18 hours. 86 We also showed that after severe cord trauma combining steroid agents and local spinal cord cooling at a central cord temperature of around 17°C produced better neurological motor recovery than conservative treatment or the single use of either. 45 A 2008 literature review noted that "local hypothermia was actively studied in the 1970s in human acute traumatic SCI, but no case series of this intervention has been published since 1984." 62 As this referred to our 1984 paper we felt it appropriate to share our long-term experience.
The long follow-up is relevant because meaningful recovery after SCI may occur years after the injurious event. 70 
Equipment
We began using spinal cord cooling in patients in 1977. The active study lasted 10 years, and the mean follow-up period was 4.9 years (range 14-153 months [ Table 1 ]). The original cooling apparatus was large and cumbersome. A light, portable unit that could be deployed in various hospitals was later built (Fig. 1) . This machine cooled a probe inserted into a heat exchanger. A rotary pump propelled normal saline through the heat exchanger at 3°C, then through a muffler, and finally into a soft, pliable Silastic saddle (Fig. 2) containing multiple microscopic channels; this suspended saddle rested lightly upon the unopened dura and cooled it to 6°C. A thermocouple measured the dural temperature. Saline was then returned from the cooling saddle to the reservoir, completing the closed circuit. In our earlier experiments on dogs, the central cord temperature in these conditions reached 17°C in 2-3 minutes. 78 In the same experiments it returned to normal temperature in 10 minutes when cooling ceased. The cooling system is diagrammatically represented in Fig. 3 .
Protocol
A protocol was set up at hospitals in our catchment area in Canada to inform the senior author when a patient with a severe SCI was to be transported to the trauma hospital. It was suggested to the referring physician that a loading dose of 20 mg of dexamethasone be given intramuscularly before rapid transfer. The senior author examined patients to determine neurological completeness and to gauge the patient's suitability for inclusion in the series. Eligibility criteria required that patients be alert and cooperative; between the ages of 16 and 65 years; and have no motor or sensory function below the level of cord injury, no perianal sensation, and no anal sphincter contraction. Cooling was offered only to patients with a clinically complete cord injury. It is believed that a person with a neurologically "complete" SCI rarely recovers function below the lesioned level when conventional treatment is applied. 37 We made a diagnosis of a "complete spinal cord injury" based on the finding of completely absent neurological function. Because the patients in our series had no bulbocavernosus reflex, an absolute diagnosis of complete injury could not be made due to the possibility of spinal shock; 30 allowing time for recovery of the reflex, however, would have meant delaying treatment to the point where it would have lost substantial efficacy. 83 We aimed to begin cooling the cord within 8 hours of injury. Individuals fitting the selection criteria constituted less than 3% of patients with a severe SCI seen in our trauma hospital, and consequently the series took 10 years to acquire the 20 patients.
The nature of the procedure was explained and full informed consent obtained. During investigation, the patient's blood pressure and blood gases were monitored and maintained within an acceptable range. In cases of cervical injuries, halo traction was applied. The patient's shoulders were pulled down to improve visualization on radiographs of the cervical vertebrae. If necessary, closed reduction was tried during traction under radiographic control. In the interest of time, plain radiographs (3 high-quality views) were the only images taken at the injury site since the dura and occasionally the cord through a disrupted dura would be visualized at surgery. An anterior or posterior operative approach was decided on in collaboration with an orthopedic surgeon. In cases of cervical trauma, the patient remained in traction during surgery. Following exposure, any necessary vertebral alignment was completed, and the spinal cord was decompressed. The suspended cooling saddle (Fig. 2) was then placed lightly against the dura. Transdural cord cooling was continued for up to 4 hours at a dural temperature of 6°C (Fig. 3) . Fusion was often performed by the orthopedic surgeon during the cooling stage. On cessation of cooling, the dura and cord were allowed to warm spontaneously. Routine postoperative care was conducted, including intermittent bladder catheterization and a strong emphasis on chest physiotherapy. Dexamethasone was given according to a dosing regimen developed from our earlier laboratory studies:
46,66 6 mg every 6 hours was given for 11 days and then tapered gradually until discontinuation on the 18th day after injury.
The patients were seen and examined by the senior author and a spinal cord team during hospitalization and later in clinics. Information was recorded and included any additional injury or complication. Complications were further classified as "early," if they occurred within the first month after injury, or "late," if they occurred later. Neurological evaluation of motor and sensory recovery was performed by the senior author at intervals during the follow-up, which varied from 14 to 153 months and was, on average, 4.9 years after the injury (Table 1) .
This prospective study was begun in 1977 before publication of the American Spinal Injury Association (ASIA) Impairment Scale. We had used our own 5-point scale to measure sensory and motor function initially and later for determination of any improvement. Our motor power grades resembled the usual grades for strength and are comparable to those found in the International Standards for the Neurological Classification of Spinal Cord Injury (ISNCSCI) and used to classify patients according to the ASIA Impairment Scale. Our sensory scale had 6 grades, corresponding to 0 (no sensation), 1 (crude pressure), 2 (touch sensation), 3 (pain and temperature or dorsal column sensation), 4 (subnormal pain, temperature and dorsal column sensation), or 5 (normal sensation). In view of the popularity of the ASIA grading scale, we matched our data to the 2011 modifications of the ISNCSCI. 59 Our Grade 0 remained the same; we combined our Grades 1-4 and converted them to Grade 1 on the ISNCSCI sensory scale. Our Grade 5 was converted into Grade 2 sensation on the ISNCSCI sensory scale. Determination of motor level, sensory level, neurological level of injury (NLI), and zone of partial preservation were as per Kirshblum et al. 59 Briefly, to quantitate the degree of neurological recovery, particularly of the upper extremities, we determined the single NLI. The NLI refers to the most caudal segment of the spinal cord with normal (Grade 2/2) sensory and antigravity (Grade 3/5) motor function, provided that there is normal sensory and motor function rostrally. This may differ between left and right sides of the body. Therefore, 4 separate levels are possible: a right sensory level; left sensory level; right motor level; and a left motor level. The single NLI is the most rostral of these 4 levels. We determined the motor level for each side, which indicates ASIA Grade There are various models contoured to fit the dura from an anterior or posterior approach in the cervical or thoracic regions. A thermocouple measures the dural temperature so the apparatus keeps it at a constant 6°C for several hours.
3 motor power muscle function provided there is normal (Grade 5/5) motor power at the rostral level. A higher score can reflect improvement in function of the extremities. In addition, we also determined the sensory level, the most caudal neurological level with ASIA sensory Grade 2 (normal sensation). Return of sensation to normal can provide protection from skin breakdown, detect bladder fullness, general sensation, sexual sensation, and allow better balance and proprioception. These measurements were determined in the acute stage. We later compared these findings with those determined on follow-up.
The ability of patients to complete various activities of daily living and enjoy some degree of mobility was recorded. Should they have had sufficient function to perform these tasks, as well as to have attested to their ability to live independently, they were considered to be self-sufficient. We also inquired about bowel and bladder control as well as sexual function.
Results
Three patients underwent treatment but were not included in the series. One of these had a severe head injury and died within 2 weeks. A second patient had an incomplete SCI but was treated very early on. He is the only patient with an incomplete SCI who underwent decompres- sion, cooling, and steroid therapy; he made a remarkable and rapid recovery from a severe, though incomplete, cord injury. A third patient did have a neurologically complete SCI but another surgeon treated him. The patient recovered quite well, but recorded data were incomplete. These three were all the individuals excluded from the series.
Four of our 20 patients (Table 1 ) received treatment at the Montreal Neurological Hospital; the remainder were treated at the Hamilton General Hospital. There were 14 males and 6 females. Patients were followed up for at least 1 year. All 20 patients presented with complete neurological SCI. Of these, 14 had cervical injuries while 6 had thoracic injuries. Motor vehicle crashes caused 8 injuries, 6 were caused by falls, 3 resulted from diving, and 3 were caused by a forceful blow. A flexion force to the spine caused injury in 12 cases, while axial loading caused injury in 8. The average age of the males in the series was 22.8 years, and the average age of the females in the series was 35.1 years, reflecting the presence of 3 women aged 64, 51, and 38 years. Some individuals were followed up for as long as 12 years; the average followup period was just less than 5 years. Eight (40%) of the patients had sustained multiple injuries, and 2 (10%) had suffered a significant head injury ( Table 2 ).
All patients received decompressive surgery, parenteral steroids, and local spinal cord cooling. Table 3 shows the average time after injury for steroid administration, the time between injury to the start of cooling, and total duration of cooling. As dexamethasone was often administered at collector hospitals, it was delivered relatively early (mean 5.6 hours postinjury). Due to patient transfer, medical stabilization, and surgical exposure of the dura, cooling was begun on average 7.1 hours postinjury. We aimed for the duration of cooling to be 4 hours. The average duration of cooling was 3.7 hours.
At the onset of cooling, the dura often showed reddish coloration due to hemorrhage from the underlying injured cord and the dura was tightly stretched over the cord (Fig. 4) . After several hours of cooling at 6°C, the dura was lighter in coloration and appeared to be less tightly stretched over the cord (Fig. 5) , although dural pulsations were not observed.
A majority of patients required additional surgery, often tracheostomy. Rarely required was decubitus ulcer debridement or pyloroplasty. Early complications were pulmonary related, and included atelectasis and pneumonia, followed by decubitus ulceration, spinal instability, gastrointestinal bleeding, depression, and deep vein thrombosis (Table 4) . Late-onset complications were decubitus ulceration, urinary tract infection, bladder calculi, and pain (Table 4) . Impairment in all patients was initially categorized as ASIA Grade A. Final follow-up ASIA grades are summarized in Table 5 (Table 6 ). In the 14 patients with cervical injury, there was caudal improvement in the NLI of 13 vertebral segmental levels, a mean of 0.93 levels per patient. For patients with thoracic injury, there was improvement of 8 segmental levels, a mean of 1.33 levels per patient.
A descent of the motor level signifies improvement in motor function, especially in the extremities (Table 6 ). We compared our motor level findings after initial injury with those on follow-up to determine improvement in motor function. As a group, there was a caudal migration of the motor level by 28 levels, a mean of 1.7 functional levels per patient. In the patients with cervical injury, 13 levels were recovered for a mean of 0.92 levels per patient. Paraplegic patients with thoracic injuries had a return of 15 levels for a mean of 2.5 levels per patient.
The sensory level is the most caudal dermatome at and rostral to which there is bilaterally normal sensation. . 4 . Case 17. Intraoperative photograph of the exposed dura at C-7 before cord cooling was initiated about 7 hours after injury. Note the bluish discoloration of the distended dura over the injured cord, with a hematoma seen through dura in upper left corner.
Return of sensation to normal can provide protection from skin breakdown, allow the detection of bladder fullness, and provide for sexual sensation. Caudal migration of the sensory level in patients with cervical injury can provide much useful function, especially in the hands. For all 20 patients, there was a caudal migration of the sensory level of 55.5 dermatomal levels for a mean of 2.8 segmental levels per patient. For patients with cervical injury, 43.5 levels were recovered, a mean of 3.1 levels per patient. For patients with thoracic injury, 12 levels were recovered, a mean of 2 levels per patient (Table 6 ).
There are various grades of return of motor and sensory function. So far we have not taken into consideration the total return of all the motor and sensory function in any one patient, including motor function below Grade 3 and sensory function of Grade 1 seen in the zones of partial preservation. To have a picture of motor and sensory improvement in all patients, the total motor scores and total sensory scores were tallied for each patient on admission and on the last follow-up to create a motor index score and sensory index score shown in Table 7 . The total motor index score showed a dramatic increase of 174% in the patients with cervical injury, whereas the increase was only 21% in the patients with thoracic injury. In all patients, the percentage increase in the motor index score was 63%. Similarly, the sensory index score increased 167% in patients with cervical injury, reflecting the increased sensation on follow-up compared with admission. There were also increases in the sensory index score by 32% and 88% in the thoracic spine-injured patients and all patients, respectively. The mean motor scores for all patients increased from 20.8 to 34 from admission to final follow-up. The mean sensory scores increased from 59.8 to 112.6 at the same time points. In patients with cervical injury, the mean motor scores rose from 8.3 to 22.6 and the mean sensory scores from 35.7 to 95.4 from admission to final follow-up. The mean motor scores for thoracic spine-injured patients rose from 50 to 60.5, while the mean sensory score rose from 116 to 152.7 from admission to last follow-up, respectively. These figures reflect a considerable return of motor and sensory function.
At the time of final follow-up, 80% of the patients (12 with cervical and 4 with thoracic injuries), who initially presented with neurologically complete injury, recovered some degree of sensory or motor function; 20% (2 cervical and 2 thoracic) did not. Twelve patients (9 with cervical and 3 with thoracic injuries) recovered some sensorimotor function, while 3 with cervical injury and 1 thoracic injury recovered some sensation only. Two males regained the ability to walk. One, a patient who had sustained a cervical injury, could walk about 25 m unassisted. The other, a patient who had sustained a thoracic injury, regained the ability to walk 4 city blocks using canes. Two male patients with cervical injury could extend their legs against gravity but not enough to ambulate. Five patients could sense bladder fullness, and 3 males 
Discussion
We present follow-up results from the treatment of a series of 20 patients with complete cervical or thoracic SCI who underwent triple therapy with dexamethasone, surgical decompression, and local cord hypothermia. Although it is generally assumed that the majority of recovery has occurred by 2 years after complete SCI, we felt that a longterm follow-up assessment was indicated. Recent reports have indicated that conversion from ASIA Grade A impairment to Grade C may occur 3-5 years after the injury. 70 Accordingly, it is prudent to follow up patients for at least 4-5 years to gauge their ultimate outcome.
This triple-therapy regimen appears to provide patients with substantial benefit compared with traditional forms of treatment. We compared data from the time period during which our study was conducted, which showed that about 32% of patients with complete cervical spine injuries would not survive 1 year postinjury and that about 5% could expect some degree of neurological improvement, with only 1% of patients with complete cervical SCIs recovering the ability to ambulate. 43 In an effort to develop a predictive index for ambulatory outcomes after traumatic SCI, van Middendorp et al. found that having a complete spinal injury was itself associated with a negative predictive value of 92% with respect to being ambulatory at 1 year postinjury. 85 Review of data collected from the Model Spinal Cord Injury System 58 found that there was a 3.5% chance of status improving to ASIA Grade B and a 1.05% chance of improving to ASIA Grade C or D within 5 years of complete injury. An expert group reviewing data to provide information for the development of clinical trials on spinal cord injuries 34 suggested a greater chance of functional improvement, concluding that 10% of patients with complete injury (ASIA Grade A) might convert to Grade B and 10% to Grade C within 1 year and less than 5% of patients with complete injury converting to ASIA Grade D. 34 A larger proportion of the patients in our series achieved higher scores.
Of the 14 patients in our series with cervical SCIs, 4 (28.6%) were self-sufficient after recovery and 1 (7%) was able to ambulate. While data vary, more modern epidemiological studies have shown that, of persons with complete SCI, anywhere from 5% to 15% might expect to regain some degree of neurological function and from only 2% to 8% might expect to regain some degree of motor activity. 58, 69 Nine (64%) of our patients with cervical spinal injuries recovered some sensory and motor function, and 3 (21%) regained only some sensory function. Of particular interest is the patient in Case 4, who suffered a neurologically complete C-4 injury. According to data setting baseline expectations for Spinal Cord Independence measure III scores, 16, 54 persons with complete C-4 injury are unlikely to recover sufficient function to be functionally independent. 2 The patient in Case 4 had such an injury and not only became independent but was also ambulatory following recovery. Data from a retrospective analysis 48 indicate that about 3%-6% of persons with complete thoracic SCI might expect some degree of motor recovery. Three (50%) of the 6 patients in our series with thoracic SCI regained some degree of motor control, including 1 who became ambulatory. In fact, 2 patients (10%) in our series became ambulatory.
Respiratory problems were among the most common of the complications encountered in our series. This appears to be in concordance with literature on the subject: 55 It has also been added that such injuries were more common with a more rostral spinal cord injury or more severe injury, an assessment verified in later literature. 3 Decubitus ulceration unfortunately occurred in our series of patients. This might have been prevented in a setting where the patient is placed on a pressure-reduction mattress or routinely turned onto each side at least every 2 hours. 24 Urinary tract complications were also very common, although intermittent catheterization was used throughout treatment. Such infections are frequent in patients with SCI. 25 Other complications include gastrointestinal hemorrhage and vertebral instability.
At present, opinion on the use of glucocorticoids after SCI is divided, 32, 50, 72, 79 largely as a result of criticisms of the trials 17, [19] [20] [21] [22] designed to examine their efficacy. In the years during which this series' patients were treated, glucocorticoids were considered a de facto standard of care. 83 Given our personal experimental experience documenting the effects of these drugs, we felt they would be beneficial. One particular concern regarding their use is the risk of gastrointestinal bleeding, 87 particularly given its intrinsic risk in spine-injured patients 80 and epidemiological evidence associating steroids with gastrointestinal bleeding. 39, 49 In our series, 4 patients did experience gastrointestinal bleeding. One wonders whether this complication would have been as frequent had treatment taken place with modern stress ulcer prophylaxis.
The role of spinal cord decompression has also been questioned over the years. 9 It is true that 5 of our patients were affected by some degree of orthopedic spinal instability after the initial operation, sometimes necessitating reexploration and fusion; while this is a recognized complication of the decompressive surgery, 29 it is of concern. Many researchers believe that immediate decompressive treatment after a severe SCI is indicated. There are clinicians who feel that the results of decompression are no better with early decompression (within 24 hours of injury) than with decompression days later. 1 One review, however, 35 showed that reduction of spinal fractures within 6 hours of injury allowed for the greatest degree of recovery. Other investigators 63 have found that 26% of patients whose cord compression was reduced in the first 12 hours improved at least 2 grades on the Frankel Scale, while only 8% improved if the decompression was completed 12 hours following injury. Even late decompression may benefit some patients, suggesting that cord compression is an important component of neurological dysfunction. 42 Newer data seem to agree that early, carefully performed decompression is indicated, 36, 38 particularly in situations where it can be performed soon after injury or in the presence of progressive neurological decline. There is still need for high-quality trials to examine the role of decompressive surgery in other, less obvious circumstances.
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The final constituent of our treatment regimen was cooling. There has, over the years, been modest interest in therapeutic hypothermia for traumatic SCI, 27 with interest more recently focusing on systemic cooling. 12, 26 Hypothermia has been shown to have beneficial effects in trauma as diverse as reducing tissue metabolic demand, decreasing hemorrhage and edema formation, moderating apoptosis and excitotoxicity, reducing glial cell activation, decreasing the strength of the inflammatory response, and preserving blood vessel and blood-brain barrier structure. 53, 62 Much modern research focuses on the therapeutic potential of mild systemic hypothermia (that is, a body temperature of 32°-35°C). One particular technique, by which the body is cooled using closed-loop intravenous heat exchange, has been shown to be safe in a retrospective analysis 28, 64, 65 and to yield promising results in a case-control study. 26 By contrast, the technique used in the present series was regional hypothermia. Local cooling was initially valued because it avoided many of the potential complications of systemic hypothermia, notably arrhythmias, as well as potential long-term neurological deficits, which perhaps result from deranged cerebral blood flow regulation. 10 In some circumstances, deeper cooling has been shown to be more effective than milder hypothermia. 40, 68, 71 The ability to selectively deeply cool injured tissue while leaving core body temperature normal seems intuitively beneficial. Several series of cases 47 seemed to indicate that regional hypothermia could be of great benefit. Regional cooling for the injured spinal cord, however, had fallen out of favor before high-quality controlled trials of its efficacy were conducted largely, it appears, because of criticisms of the requirement of a laminectomy, which might decrease spinal stability, and because of the supposedly lengthy period of time necessary to perform the procedure before cooling could be initiated. It is worth noting that, even if current expert opinion on decompression and fixation after acute SCI 38 -that is, that surgical intervention should take place without delay-were proven to be incorrect, a subset of patients, presumably those with significant cord compression and neurological deficits or progressive neurological deterioration, 44 will require decompression regardless of whether cooling is instituted. Recent studies 73, 81 have suggested that it may be possible to perform local cooling without surgery. Even assuming that dural exposure is necessary, as it was in our patients, the average time to cooling in our series was about 7.1 hours after injury. Given that cooling was applied locally, the temperature in the area of interest decreased very rapidly to the target level, likely within 5 minutes according to our studies in animals. 78 After a severe SCI, swelling increases for 3 to 5 days and then begins to recede. 67 After only several hours of local profound cord cooling to a central cord temperature of about 17°C, the cord appeared to be less tight beneath the dura (compare Figs. 4 and 5 ). This effect had not been observed after early decompression and steroid administration. This may indicate that low cord temperatures reduce posttraumatic cord swelling when hypothermia is initiated early. As a final note, after 1 patient with an incomplete severe cord lesion received local dural cooling at 6°C, he went on to have a remarkable recovery. These findings show that the procedure is unlikely to cause obvious harm. Therefore, sustained levels of deep regional hypothermia can be safely achieved by means of our epidural technique of heat exchange.
Given that an optimal neuroprotective temperature in traumatic SCI has not yet been established, we suggest the pursuit of a method that allows the safe and efficacious lowering of temperature in a targeted area of the body, particularly in cases in which decompressive surgery is indicated. One drawback of the current technique, and thus an area for potential improvement, is that we are unable to apply cooling directly after an SCI has been sustained. Should the injured tissue be rendered hypothermic at this early stage, substantial autodestructive, secondary damage might be prevented. A method by which the spinal cord can be locally cooled to the desired temperature outside of hospitals would be of great value. One experimental study in rats has described a transcutaneous cooling mechanism able to decrease paraspinal temperature to 28.5°C and maintain this temperature for 1 hour. 74 With further development, such a device might prove useful in beginning the process of targeted hypothermia to treat acute injury. Alternatively, methods could be developed to apply mild systemic hypothermia during patient transport as a prelude to the application of deep local hypothermia in hospital.
Because the current study is a case series, direct conclusions regarding the effectiveness of treatment cannot be drawn. We have presented the results of our small patient population in comparison with populations of patients with complete SCI receiving standard-of-care treatment. We admit that this is not an ideal control, but it does, we believe, allow some insight into how the average spinal cord-injured patient might be expected to recover. Since, in large series, patients with neurologically complete SCI experience very little return of motor function, we believe that the results in our patients stand in sharp contrast to those reported in large series; furthermore, given the positive outcome enjoyed by a substantial number of our patients, it may be inferred that our treatment regimen could be beneficial. Another limitation is that our treatment encompassed multiple modalities, and so the effect of any one of them singly cannot be assessed. Given that this experimental treatment occurred in the context of a series of cases, rather than a clinical trial, it was not considered ethically appropriate to provide patients with less than what was, at the time, considered to be the best possible care-namely, local decompression and systemic glucocorticoid therapy. In our prior and extensive experiments testing steroids and local cooling in spine-injured dogs, animals receiving both steroid therapy and cooling fared statistically significantly better than untreated controls. The addition of cooling in the present series was grounded in our previous experimental experience and offered to patients who had little hope of recovery with standard treatment.
Conclusions
We have presented the results obtained in 20 patients who presented with neurologically complete SCI and were treated with a combination of surgical decompression, glucocorticoid administration, and regional hypothermia. Our patients had better recoveries than might have been expected in patients undergoing traditional forms of treatment. The benefit of steroid treatment in SCI has been debated in the last decade, but we feel that research into the effects of cord cooling should be expanded. Given that the optimal neuroprotective temperature after acute trauma has not yet been defined, and may well be below that which is considered safely approachable through systemic cooling, methods that allow for the early attainment of such a temperature locally should be further explored. Our results are encouraging enough to suggest controlled clinical trials in which localized cooling of the spinal cord is applied when such treatment can be instituted within hours of injury.
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